Using Advanced Features of the

Embedded Development Environment

This document contains an overview of some of the more unique and helpful features available within the Embedded
Development Environment (EDE). These advanced features demonstrate to you the power and versatility of the TASKING
Software Development Tools.

Please be aware that the EDE user interface differs from product to product, so the menus may be presented in a different way.

Of course our manuals extensively describe all features of the EDE and the compiler tools.

Project Spaces, Projects and Workspaces

Project spaces store sets of projects. Before a project can be made, a
project space has to be set up. Project spaces allow multiple projects to be
displayed at a time. If an existing project is opened without an existing
project space, a project space is created automatically to house
the project.

A project, at a minimum, is a list of files that you find it useful to group
together logically. A project must be part of a project space.

Creating a project facilitates operating on the files

in the project as a group, whether using version PROJECT SPACE

control, creating a "Tags" database, or just loading
files. The files within the project may be further
divided into Workspaces, which may contain Project A Project B Project C Project D

project and non-project files.

Within a project you can create a Workspace, in

which you define the files that are open. So this

helps you to focus on those parts of your project PROJECT B
that you think are important. | | | |

Workspace I: File 1 and 2 open

Workspace IlI: File 1 and 3 open,

You can think of each workspace almost as a A E o b

separate instance of the EDE. That is, when you
change workspaces you have the ability to pick up Workspace IlI: File 2 open, File 4
where you left off with a group of files. It doesn't open in split screen mode
matter if you worked on that group of files a half-

hour before or three months ago. It is as if an

instance of the EDE were frozen in time containing

these files.

A workspace differs from a project in that it does not store the system-wide
options normally stored in a configuration file. Only the transient options
and settings are saved as part of the workspace. It retains information about
the currently open windows and documents. Other state information is
stored as part of the project.

F1 Help!

There are many resources included in the package with additional information
on the compiler, the EDE/editor, the debugger, etc. The documentation is
available as HTML, PDF or Windows Help files . Each format has its own
advantages, but the beauty of the Help files is that you can press the F1 key
anywhere in your code and when the help system recognizes the (key) word

under your cursor, it will prompt you with a list of the manuals where it has
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found references to this keyword. A few clicks will then bring you quickly to
the right spot in the documentation.

&~ = e | @ e

= >

Ci\..ACTBE_ST10 Examples.psp
: Compile with -DMEASURE TIME for i{ime measurement.
By ssm (4 Fies)

24 bank (3 Files)

* If used with CrossView—16¢ simulated I/0, omit the

* -DSERIAL option when compiling this file.
2 banksg [4 Files) «

£

B

63y complex (3 Files] * Compile with -DSERIAL for serial I/0 instead of

£ IE demo [6 Files) + simulated I/0 (requires "serio.c" and "serio.k" from the
B dhiy11 (SFiles) # ‘io' example).

B3 dhy2! (7 Files) -

@ enquite [7 Files]
E

£

B

E

B

E

&
23 fptrap (3 Files)
52 graphs (3 Files)
2y pserial (7 Files) #ifdef MEASURE_TIME
124 queensh (7 Files) #include “time.h”
3 quesnss (5 Files) unsigneg

3 reaction (3 Files)

#include <stdio.h>

Find Help

[" Exact Match

[ Browse Cancel

Keyword

Filz Edit Bookmark Chapters Appendices tions  Helj
Eound in these Files - Select One: L PP Opt p

X = 101 R [ Contenis| Index Pint
TIME.H - C166/5T10 C Cross-Compiler User's Gic CHAPTER 6: Libraries
TIMEH - C166/5T10 C Cross Compler User's Guic <timehi>  sactima, clock, clina, diftine, gmiime, |
localtime, mktime, _stime, stiftime, _time,
time, _tzset e
100.h>  VT100 Terminal Emulation escape !
sequences for use with the CrossView Pro J
whet (4 Files] FSS feature -

iThe "demo” example shows how to use the CLEE/STLO

Press the "Make” or "Rebuild” button on the toolba §.7 C LIBRARY INTERFACE
2 m 5 application and then press the "Debug application” DESCRIPTION

& |E = e e B Buid £ File Find £ Search £ Browse A Difference £ Shel 4 Symbols

o =0 Ins Line: 26 Cak 13

Switching Complers

Froduct Folder: oK
Are you involved in more than just one embedded development project and i tacking 051
using more than one single software development toolset? From within o o |
EDE (Project > Select Toolchain > Scan Disk) you can scan your TRSKING Took for C1areT 107518
workstation for other TASKING toolsets and instantly switch over from one TASKING: Took o StaCe 1 21 e, |
toolset to the other. This is not only very productive when for instance you
want to switch from M16C to C166/ST10, but also if you want to switch
from your current project that uses the latest TASKING compiler, to your e N M —— Delete

previous project that needs a minor modification and for which you used an
older version of the compiler.

Tool Options

. . . 8051 Project Opti LIEENS.PJ '

Being a command-line tool die- DR dl &
s k - P
hard (hey, nothing's wrong with Processor prmzetn
=I- C Campiler Optimization level
that!!), you may want to use the Manaly Mods
. IEprocessin . .
TASKING tools  without the 21 Code Generaen el s (o
. . it ] Fielax alias checki -~
EDE/edItOF OI’ yOLI m|ght haVe 'E"DO[E:;::m E:nj:qnar:a:ucl;ei;relzginn elimination [CSE] ¥
yOU r own we | |_beloved ed |t| ng Language E stersions Constant and copy propagation [c!ata Flaw) ]
X [isbug roduce small cade [favor code size above execution speed)
environment that vyou feel Pintt/Scant ” Peeshcle optitizer [rove edndar code
. Floating Pai ove invariant code outside loop
Comfortable W|th NO pr0b|em at WZT:?'?QSUM Optimize inta compound.assignments
alll The TASKING tools can be fully + MISRAC Ll Fastlocps [more code size] 3
. Miscelansous Code order rearranging in flow optimization

manipulated from the command + ssermbler I Exts llow optinization pass
line, and the documentation gives ke S .

' +|- CrazsView Pro
you a full overview of the options 3 Flasher I

e -

to be used. As a matter of fact, THPAODDIRRincluds” 415 -4ro-G0000 LACS1 -OicdFiLmps¥iow
from within EDE you can even see L A et e e
which options are passed on to the
compiler and assembler/linker o] _coedl | Dote | _Heb |
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Automatic Generation of Startup Code

Of every embedded application the run time environment
needs to be specified in the application's startup code. The
TASKING EDE will automatically generate the startup code
and save you from this tedious task. The file
<project> cstart.asm will be generated in the project
directory and will also be added automatically to the
project. Both generation as well as addition of the startup
code file to the project can be switched on and off under
Project > Project Options > Processor > Startup Code.

Output Formats

Upon completion of your embedded application you
can have output files for different purposes be
generated. In case you want to validate or debug your
code, you can use the IEEE-695 formats. IEEE-695 is
the format that the TASKING CrossView Pro debugger
uses, but it is also the preferred format for all leading
third party in-circuit emulators. For burning you code
into an EPROM you may want to use the S-Rec or
HEX formats.

Splitting Windows

Instead of having one view on your source code file,

TASKING EDE

M16C Project Options [CONTROL.PJT]

=)- Processor
Processor Definition

CSR
Wector Table

C++ Compiler
C Compiler
Aszemnbler
Linker/Locator
CrossView Pro
Flasher

] [ 3]

M1 6C Project Options [CONTROL.PJT]

Pracessor Output Farmat
Ca+ Compiler
C Compiler
Assembler

T ([

Linker/Locator

Output Foimat
Linker
Locator

Sections
FReserved areas

Stack/Heap -
) Crossiew Pro
-
- Flasher
Options string:

Iw |EEE-B35 for debuggers [.abs)

I |EEE-ES5 for Mitsubishi debuggers [.%30]

[ Intel HEX records for EPROM programmers [ hex]
[~ Motarola S-records for EPROM programmers (]
I Library for TASKING M16C Linker [.a)

Startup Code

v Generate startup code [<projects _cstart. snc)
[v Add startup code [<project:_cstart.sic] to your project

v Generate fired vector table
v Initialize interupt table register
[V Generate Reset vector

[ Call exit]) on retum of main]

Spstern clock division Factor [BCLK]
Processor Mode 0 redister
Processor Mode 1 redister

Chip Select Control register [CSR

Locate the startup code on absolute address:

X

= | Hel

-M -dml B dsc -emE

o]

DE="control " -w

Cancel Defaults Help

you can manipulate the EDE windows in a way that you
have two or even four different views on one single
open file. You can enter data in any of the open views

and by using the scroll bars you can reposition the views independently of

each other. To split your source windows you simply pull on
in the vertical or horizontal scroll bars.

e of the markers

By default the horizontal scroll bar is not activated, but you can quickly change
that by right-clicking in the windows, then selecting Properties > Window >
Horizontal Scroll Bar. \When you have done this, you will see the split

window marker to the left of the scroll bar.

& C:\TASKING)c1 66\examplesbxovwlidemo.c

while (loopwar)
{
um = sum + 1;

}
recordvar.color = bhlue;
£ A 2all to a function written iz

sun = addone (5] ; s
>

35: static rec_type statrec = [57, "hela 28 £ Copyright (C) 2001 TASKING A
36: 3: *
37: extern int addone (int ) ; 4: £ PROCEDURES: mainf), f
38z unsigned lomng factorial (int) 98 # EXTERNAT PROCEDNVEES: addone )
39: -H *
EUH T =
4l:  wvoid main (void) G: #include <atring.lc-
Az | 9: #include <stdio.ls
A3 int loopwar; A% the loop o 10:
ad; long Fuw; S% will be 1T+sum 11: #define BELL_CHAR ooy
45; char CVAar: A* sample char vai 12:
dfiz 13: typedef emum color_e
47z initwal = 17; 14: i
as b/ 16 ved wallaw hina hs
< ¥ < 4
- EEY il
recordwar.color = red: eI dema™) 2
recordvar.a = strlenirecordvar.h); 96
97
A% An infinite loop to be diacove: EH

99:  torial of @ mumber */

101: actorial(int num)

103:  'x': ¥ an unused local

variahle #/ JI

o
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Viewing HTML files, browsing the web

In EDE you can not only view
an HTML formatted file, but
you can even open a window
and have it act as a browser.
You can open HTML files on
your local hard drive, or surf the
web and browse through the
TASKING Technical Support
Pages for example. The
screenshot above shows you
the HTML version of the
compiler manual in a small
window and the larger window
in the background presents the
M16C FAQ list on our web site.
So everything at hand, in one

seamless environment, to
develop your embedded
projects.

To enable the HTML viewer and
web browser you need to make
some new settings in EDE:
From the menu, go to:
Customize > Libraries. Here
you can add extra functionality
to EDE such as an FTP file
transfer utility or an extended

1 TASKING EDE [ M1 6C - C:\TASKINGYm1 6clexamplesisievelsieve. pjt |

File Edit Search Project  Buld Text Document  Customize Tools  Window  Help

%8S

o AMT6C
M16C Examples 18 Proje
143 3diamands_ade (3 File
43y 3diamonds_add (3 File
43y 3diamonds_dance (5F
#52y Bdiamonds_scioll (3 Fil
+52) opp (2 Files)
72y by (5 Files)
E153 fpsigipe [2 Files]

(1) Source Files

t+(C1] Header Files

#+(] Project Files

i) Resources

[#-(] Other Files
143y fptrap [2 Files)
43 alyrB2blink (5 Fils<)
H53 glynB2serial (5 Files]
143y inline [2 Files)
+43y m222adc (16 Files)
52y m222count [14 Files)
+52y m222sernial [ Files)
143 queens (5 Files)
143 sieve (3 Files]
143y sim [B Files)

(=42 Source Files

v 1 addone.src

i
B
B
£
£
£

{1 sim_cstart.src
+-[7) Header Files
+-[7] Project Files
b Resources
[0 Other Files
152y whet [2 Files)

< »

o E || e | B

e | ) &

HEPQR I $HBEERDER

<= = ﬂ |hllp.a‘/www tasking.com/support/m1Bc/fag.html

Home % About Products Support | Resources

% EDE % FLEXIm ‘%

8/16-bit
Frequently Asked Questions
M16C
® Download ltems
oFAQ

® Submit:Problem
Report

@ Submit Feature
Request

This page containg answers to cornman guestions handled
fay 0UY SUpROM Staff, along with some tins and tricks that we
have found useul and presented here as guestions. This
listis under developrment currently and will be extended with
new topics soon.

Questions
Q bty program is very slow when using Aoating point

Altium

& C:\.. \c\default. htm

Chapters

1. Software Installation
2. Overview

3. Language Implementation

4. Compiler Use

5. Compiler Diagnestics
6. Libraries

sum = 0;

i

/% This loop has an upper limit whick is too high #/
S* As a result, dnitral will get clobbered 4

for (loopvar = 0; loopvar <= 7; ++loopvar)

7. Bun-time Enwironment

Appendices

A Flezible License Manager =

<

S=E)

TASEING program builder w2.2r2 Build 043 SN 00123456
Couwpiling "siewve.c™
Agsenbling "sieve.src™

Build File Find Search Browse Difference Shell Symbols

File: C:ATASKINGAm1 Echdachhtmbchdefault htm

o= et Inz

Line: 4

Col: 67

Clipboard viewer. Make sure that you select the HTML WYSIWYG
Editor/Viewer in the CodelVright Libraries Section at the top, and add the file
CWIEXPLR.DLL in the User Defined Libraries section in the middle. This DLL
file can be found in the \bin directory of your tools installation. Once you
have made these additional settings you can open an HTML file and an

additional browse window will open automatically.

CodeSense - Automatic Word Completion

CodeSense uses tooltips and drop-down lists to complete the names of
symbols (member lists, parameters, function definitions, and other source
code elements). Go-to buttons are also available that allow you to quickly
browse for symbols and symbol definitions. CodeSense information can be
obtained from source code in the current open file, the current project, or

from source code files
in  custom-specified

recordvar.color =

red;

recordvar.a =

strlen (recordvar.

CodeSense libraries.
CodeSense hover
tooltips and drop-down
lists will display

automatically at appropriate times while editing, or with the
press of a keystroke. To test this productive feature yourself,
you can start inserting one of the recordvar structure
members in the sim sample project provided with the
package. Upon typing the dot, EDE will prompt you with a

typedef rec_type:

public: long

[ color

public: color_type colar

dropdown list of all members from which you can select the

one you need.
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Source and Project Navigation

EDE offers you many ways to navigate through your project and source
code. The project toolbar at the left side of your screen opens by default in
the Project Management view, but through the tabs at the bottom you can
open for example the Bookmark Manager, the Outline Window, the
CodeFolio Manager or the Object Browser. The latter gives you not only
an overview of all objects (variables, functions, defines, etc.) in your source
file, but by selecting an object the focus of the source window instantly
goes to the spot where the object is defined.

As an exercise you may type "r*"or "*" in the identifier entry field at the top,
while you have the file demo. c of the sim project open. The result should
be equal or similar to the screenshot on the

right.

CodeFolio - a.k.a. Code Snippets .3 C:\...\bin\Stnippets\c\c-funct-.lpl
EHER o Mtaskingtml BoibinhSrippets

To help you using your company's standard D asm

templates for source code and source files, @l bes

EDE offers you the CodeFolio feature. Hgéﬁme%ader

CodeFolio manages your templates and W=t Fnction Header

frequently used pieces of personal code (also - B Main

known as snippets.) You can create a snippet B Typedef Struct

by selecting a part of your code and drag it into EHE cpp

the CodeFolio manager, where you can drop - B class

it in the directory of your choice. Once you B Deived Class

have created a collection of snippets (we "'@:F"EH@E'

provided a few standard templates with the :%;“;:“””Heade'

package) you can double-click a snippet to B s

have it inserted at the cursor position in the 813 bl

open source file. S ped

CodeFolio snippets may be extended with

special CodeFolio macros; CodeFolio macros

erfEo e lad)e ]

will automatically expand the current date and
time, move the cursor to a specific location,
perform mathematical equations, and more.

Selective Display, Collapse/Expand code

From the Text > Selective Display menu you have many options to gain a
better overview of your source code. In the graphic the Multi-level option
is used, which let your functions collapse at the braces level. Clicking on the
(+) or (-) in the left column will expand, respectively collapsing your code.
This is just one of the six formatting options to help you keeping the right
focus on your code.

Bl C:\TASKINGYm1 6clexamplesbowidemo. c

if (sum == 891)
= i

myputs ("passizt
i
else -
a : B C:ATASKING\m{ 6clexampleshovwldemo.c

myputs ("Failin"); if (sum == 891)
i

}

recordvar.color = red:
recordvar.s = strlen(recordvar.b):

TASKING EDE

Idertifier: | j
R

- F, addone(unsigned int), unzsigned int
- i bel[2], static char

- i color_type, typedef enum color_e

- G ovar, char

= ehium color_e

— §  Factorialunsigned char nurn), unsigred int
o f, factoriallunsigned char], unsigned int
@ inbuf[MPUT_LEM], char

initwal, ink

Swrnbol:  initval

Definition:  int initval
Filename: C:\TASKING M1 Acexamplestxvwidemo.c
TRaFTwond], o

mygetchar(char *), woid
myaetchar(char *c), void
myputs(char *). woid
mypLts(char *string), vaoid
outbuf[QUTPUT_LEN], char
OUTPUT_LEM 35, #define
OUTPUT_STREAM 1, #define
rec_type, tupedef struct rec_z
recordyar, static rec_type
statrec, static rec_type

[ & shuct rec_z

- 3L, unsigned int

- i table[7], unsigned int

COCRBO I Hth OB B

< >
[ Ignare Case
R [EZ Du...J 't:Db.__| @ED...‘ DDD...‘ Ij‘Co...‘
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MISRA C Support

Are you concerned about the quality of your code or the

TASKING EDE

BO51 Project Options [QUEENS.PJT] X

reliability of the application that you develop? Does your iy
product have to comply with safety related standards? Memory Model

Many TASKING compilers (including 8051, XA, M16C,

Preprocessing
Code Generation

¥

C166/ST10, TriCore and StarCore) offer support for the Efot::;Z:m
MISRA C guidelines through the MISRA C options from Languags Extensions
the Project > Project Options > C Compiler > MISRA C g:ﬂ?‘fsm
menu. The Motor Industry Software Reliability Association Floating Paint
(MISRA) is a consortium of companies that developed [ Werneas
guidelines on which TASKING's MISRA C code checking is MISRA C Rules
based. The consortium's effort was in response to the UK L o iscellanens
Safety Critical Systems Research Program, and the result + Linker

is 127 programming rules applicable when developing  Ciosdfiom Pro

safety-related applications in C.

Not every programmer is fully aware of the effects of all
the possible constructs in the C language. For instance,

MISRA C Rules
MISR& C categony:

MISRA C rules:

1. The code shall co
[ 2 Other languages

. Only use characts
E. Character values
Trigraphz shall no

[ 3. Inline assembly iih
[ 4. Pravision should Declarations and Definitions

|AII categories ﬂ
All categories ~
Environment
Character Sets e
Comments e extensior A
Idertifiers standard

king
Initialization Is0C
Operators 0E460-1

Conversions

8. Multibyte charact

Expressions
T T ST

used

£

Options sting:

9. Commentz shall not be nested
[110. Sectionz of code should not be "commented out™
11. Identifiers shall not rely on significance of more than 31 character ¥

>

1"$PRODDIRMinclude" -Ms - -ivo=00000 -Ci8051 -07 -0 -b0 -a20 41 A
-g -watrict -migrac] -migrach -migrac? -misracs -misracy -misrac]1 -misracl4
-misrac]? -misracy -misrac20 -misrac2 -misrac24 -misrac2b -misrac2d -

misrac30 -misrac3 -misrac32 -misrac33 -misrac3d -misrac3h -misrac3? - v
Ok | Cancel Defaults Help

the lack of type checking and the application of implicit
casts tend to cause confusion and hence errors. A
number of the features in C have not been well defined or are defined
differently from what a pro-grammer expects. You can use the TASKING
MISRA C enhanced code checking to avoid falling in the pitfalls of the C
language.

File Manager

The EDE does have a file manager integrated to navigate through the files
of your project. Maybe that doesn't sound too exiting, as there are already
many ways provided with Windows to browse your disks or network drives,
but this manager offers you some extras that particularly are of benefit in a
code development environment: You can for example Touch and Check
infout files, add your own User functions, or define the directories that you
often visit. Give it a try! You'll like it.

And more...

A few other interesting features that you may want to try yourself:

Right-click in a window or button bar and browse the list of
applicable options

The match brace facility to outline the scope of e.g. a function
The file difference utility

Integrate your company's source code version control system
into EDE

Setting local and global bookmarks

Extend the functionality of EDE by activating libraries from the
Customize > Libraries menu. A vast collection of additional
libraries is available on the Internet, e.g. at
htto://www.starbase.com/support/CodeWright/AddOns

TASKING, the TASKING logo, Altium and the Altium logos are trademarks or registered trademarks of Altium Limited or its
subsidiaries. All other registered and unregistered trademarks referenced herein are the property of their respective owners
and no trademark rights to the same is claimed. Altium assumes no responsibility for any errors that may appear in this
document.
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